
US007933888B2 

(12) Ulllted States Patent (10) Patent N0.: US 7,933,888 B2 
Cox (45) Date of Patent: Apr. 26, 2011 

(54) EFFICIENT PRESENCE INFORMATION JMuPg 6t a1~ 
iyata 

LOOKUP OPERATIONS 2006/0047782 A1 * 3/2006 Niemi ......................... .. 709/220 

_ 2006/0064473 A1 3/2006 Borella 
(75) IHVeHIOII Shaun Davld COX, Redmond, WA (Us) 2006/0080130 A1* 4/2006 (jhoksi ,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,, 705/1 

2007/0168336 A1 7/2007 Ransil 

(73) Ass1gnee: l(\{IJlSC;‘0S0ft Corporation, Redmond, WA OTHER PUBLICATIONS 
Search Report Ref 316298.02 WO, for Application No. PCT/ 

( * ) Notice: Subject to any disclaimer, the term of this US2007/001978, mailed May 23, 200T 
patent is extended or adjusted under 35 Chinese Notice on the First Of?ce Action, Application No. 
U S C 154(1)) b 0 da S 2007800150007, Date ofDispatch Oct. 8, 2010. _ 

' ' ' y y ' Communicationisearch Report Ref EP605 l6TE900peu, for Appli 

cation No. PCT/US2007001978, date Nov. 30, 2009. 
(21) APP1~ NO-3 12/ 8501603 Acharya, “Unleashing the Power of Wearable Devices in a SIP Infra 

structure”, PERCOM 2005, 3rd IEEE Int. Conf. Kauai, HI, Mar. 
(22) Filed: Aug. 4, 2010 8-12, 2005. 

Communication pursuant to Article 94(3) EPC, Ref 
(65) Prior Publication Data EP605l6TE900peu, for Application No. 07709834.l-220l/ 

2024877, date Jan. 29, 2010. 
US 2010/0318562 A1 Dec. 16,2010 _ _ 

* c1ted by exammer 

RltdU.S.A l' t' D t 
e a 6 PP lea Ion a a Primary Examiner * Pierre MVital 

(63) Continuation of application No. 11/413,231, ?led on Assismm Examiner i Loan T Nguyen 
APR 28, 2006, HOW Pat N0~ 7,805,425 (74) Attorney, Agent, or Firm * L. Alan Collins; Collins & 

Collins Incorporated 
(51) Int. Cl. 

G06F 7/00 (2006.01) (57) ABSTRACT 
G06F 17/30 (200601) _ A system, apparatus, method, and computer-readable media 

(52) US. Cl. ...... .... ...... ... ..................... .. 707/706, 707/713 are provided for emciem database lookup Operations. 
(58) Field of Classi?cation Search ............. ..: ...... .. None According to method’ procedural Checks for generating a 

See aPPhCaUOn ?le for Complete Search hlstory- response to a database query are converted into a set of data 
_ base operations. The database operations are performed the 

(56) References c1ted ?rst time a query of the database is received to generate a set 

U‘ S‘ PATENT DOCUMENTS of poss1ble results for the query. The set of poss1ble results for 
the query are then stored. A specl?c ansWer to the query 1s 

6,301,609 B1 * 10/2001 Amvamudan et a1~ ~~~~~~ ~~ 709/207 generated from the set of possible results. Future database 

imam queries are responded to by‘ generating an ansWer to the query 
7,158,969 B2 * 1/2007 Derringer et a1, tttttttttttt “ 1/1 from the stored set of posslble results. 

2004/0039742 A1 2/2004 Barsness et al. 
2005/0165880 A1 7/2005 Moody 15 Claims, 9 Drawing Sheets 

PRESENCE PUBLICATION 
500 

2 RECEIVE REQUEST FOR A 
PRESENCE PUBLICATION 

502 

DETERMINE IF ROWS EXIST 1N 
cAcHED TABLE FOR PUBLISHER 

AND REQHESTOR 

UPDATE CACHED 
CONTAINER MEMBER 
TABLE FOR PUBLISHER 

(FIGURE 6) 

508 

RO WS EXIST? 

SATISFY REQUEST FOR 
PRESENCE PUBLICATION 
USING CACHED DATA 

(FIGURE 7) 

510 

512 



US. Patent Apr. 26, 2011 Sheet 1 019 US 7,933,888 B2 

m3 

Em 
gm 

ZHEOD 

I 





US. Patent Apr. 26, 2011 Sheet 3 of9 US 7,933,888 B2 

CONTAINER 3: 

SOZLL //~304A 
MEMBERS: PUBLICATIONS: - 300A 

URIS {STATUS} = "Busy" J 
(FRIEND@AOL.COM {PHONE} = "OFFICE- 555 
FRIEND2©MSCOMI 1212 ', HOME: 555-1234" 

3023 CONTAINER 2. 
\\/~\ PUBLICATIONS: 

MEMBERS: {STATUS} = "mm MEETING” 300B 
(PHONE) = "OFFICE: 555-1212" 

SAME DOMAIN 250152559 DB 
USERS (NOTE! = "NOTAVAILABLE THIS /\ 

WEEKEND’ / 304B 

. 304C 302C CONTAINER 1. //—~ 
\’—'\ _ 

MEMBERS: PLIBLICATIONS: j 300C 
URIS ' _ n n 

(HEBUGSME@AOL.COM {STATUS} _ OFFLINE 

SHEDOES2@MS.COMI 

CONTAINER 0: //___ 304D 
PUBLICATIONS.- - 

300D 

ISTATUSI = "BUSY" I 
{PHONE} = (NOTE) = "I CAN BE REACHED 

VIA E-MAIL" 

Fig.3. 









US. Patent Apr. 26, 2011 Sheet 7 of9 US 7,933,888 B2 

600 

2 SEARCH PUBLISHER'S 
MEMBERSHIP DATA FOR 

CONTAINERS GIVING RIGHTS 
TO USERS IN A SPECIFIED 

DOMAIN 

INSERT ROWS INTO TABLE FOR 
EACH CONTAINER WHERE 
DOA/IAIN OF RE Q UESTOR IS 

SPECIFIED 
(RANK = 160) 

622 ‘ 
SEARCH PUBLISHER'S 

MEMBERSHIP DATA FOR 
‘ CONTAINERS GIVING RIGHTS 

TO USERS IN A FEDERATED 
DOMAIN 

624 

628 E QUESTO YES 626 
NO IN FEDERATED cogAlNnrD€Rs 

DOMAIN? ' 

YES NO 

INSERT ROWS IN TABLE FOR 
EACH CONTAINER WHERE 

REQUESTOR IS IN IDENTIFIED 
FEDERATED DOMAIN 

(RANK = 140) 

630 

V B 

Fig.6B. 



US. Patent Apr. 26, 2011 Sheet 8 of9 US 7,933,888 B2 

600 

2 SEARCH PUBLISHER’S 
MEMBERSHIP DATA FOR 

CONTAINERS GIVING RIGHTS 
TO USERS INA PUBLIC CLOUD 

DOMAIN 

632 

636 
QUEST 

A MEMBER 01-" PUBLIC 
CLOUD? 

NO CONTAINERS 
FOUND? 

YES NO 

v 

INSERT ROWS INTO TABLE FOR 
EACH CONTAINER WHERE 
REQUESTOR IS MEMBER OF 
IDENTIFIED PUBLIC CLOUD 

DOMAIN 
(RANK = 120) 

638 

V 

INSERT ROW INTO TABLE FOR 
7 CONTAINER O 

(RANK = 10) 

640 

RETURN ) 
O OPERATION 510, FIGURE 5) 

642 

Fig.6C. 



US. Patent Apr. 26, 2011 Sheet 9 of9 US 7,933,888 B2 

700 1 SATISFY REQUEST FOR 
PRESENCE PUBLICATION USING 

CACIgE?D DATA 
i 

SELECT CANDIDATE ROwS 
FROM TABLE WHERE 

PUBLISHER FIELD = PUBLISHER 

AND REQUESTOR FIELD = 

REQUESTOR 
l 702 

ORDER CANDIDATE ROWS BY 
RANK 1 FIELD IN DESCENDING 
ORDER, THEN BY RANK 2 FIELD 
IN DESCENDING ORDER, THEN 
BY CONTAINER NUMBER IN 

DESCENDING ORDER 

1; 704 
SATISFY REQUEST FROM ROW 
OP ORDERED CANDIDATE 

ROWS THAT HAS THE HIGHEST 
RANK AND THAT ALSO 

INCLUDES THE REQUESTED 
PUBLICATION 

RETURN 
(T O OPERATION 512, FIGURE 5) 

708 

Fig. 7. 



US 7,933,888 B2 
1 

EFFICIENT PRESENCE INFORMATION 
LOOKUP OPERATIONS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of and claims priority to 
US. patent application Ser. No. 11/627,860 ?led on Jan. 26, 
2007, the contents of Which are incorporated herein by refer 
ence in their entirety. 

BACKGROUND 

More and more frequently, computer programs provide the 
ability to receive and display presence information regarding 
another computer user. Presence information generally refers 
to data describing the availability of a user and their Willing 
ness to communicate. For instance, instant messaging (“IM”) 
client applications typically provide the ability to vieW the 
on-line/off-line status of individuals identi?ed in a “buddy 
list,” and their Willingness to communicate, such as “avail 
able,” “busy,” or “aWay.” Personal information manager 
(“PIM”) programs may similarly shoW the on-line/off-line 
status for e-mail senders or other users identi?ed in a contacts 
list or address book. Additionally, other types of presence 
information may also be provided. For example, presence 
information may include phone numbers, meeting informa 
tion, notes, or other messages related to the availability of the 
user. 

The publisher of presence information can typically assign 
permissions to different presence publications. The assign 
ment of permissions may be based on factors like the speci?c 
identity of the user requesting the publication (the 
“requestor”), Whether or not the requestor is a “buddy” of the 
publisher of the presence information, What domain the 
requestor belongs to, and others. A user can also specify that 
one version of the presence publication be provided if the 
requestor matches a speci?c identity, and that another version 
of the same publication be provided if the requestor is a 
member of a speci?c domain. The presence publications and 
their associated permissions are typically stored in a database 
by a presence server. The presence server may be integrated 
into an IM server computer or a server computer con?gured to 
operate With a PIM. 
When a request is received for a particular presence pub 

lication at a presence server, it is necessary to perform mul 
tiple database lookups in a procedural fashion to respond to 
the request. This is generally required because a requestor 
may match several permissions. In this case, a procedure must 
be folloWed to determine Which version of the publication 
should be provided to the user. As an example, permission to 
a presence publication may be granted to a list of users and 
permission to another version of the same publication may be 
granted to users in a speci?ed domain. If the requestor is 
identi?ed in the list and is also a member of the speci?ed 
domain, it becomes necessary to evaluate multiple procedural 
rules over the database in order to determine Which version of 
the presence information should be provided. These opera 
tions can become computationally expensive, especially in 
the context of a presence server that must evaluate many 
hundreds of requests for presence information each second. 

It is With respect to these considerations and others that 
aspects of a computing system for performing e?icient data 
base lookups are described beloW. 

SUMMARY 

A system, apparatus, method, and computer-readable 
media are provided for ef?cient database lookup operations. 
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2 
According to one aspect of a method provided herein, proce 
dural checks for generating a response to a database query are 
converted into a set of database operations. The database 
operations are performed the ?rst time a query of the database 
is received to generate a set of possible results for the query. 
The set of possible results for the query are then stored. A 
speci?c ansWer to the query is then generated from the set of 
possible results. Additionally, future database queries are 
responded to by generating an ansWer to the query from the 
stored set of possible results. In this manner, the procedural 
checks do not need to be performed each time a database 
query is received. 
The database query may be received in the form of a 

request for a presence publication. In this case, the set of 
possible results for the query is a table that includes one or 
more roWs. Each roW of the table includes a publisher data 
?eld for storing data identifying a publisher of the requested 
presence publication and a data ?eld for storing data identi 
fying the requestor of the presence publication. Each roW of 
the table also includes a container data ?eld for storing data 
identifying a container from Which the request may be satis 
?ed and a rank data ?eld for storing a rank value. A container 
is a data structure that includes a membership data ?eld for 
storing data identifying one or more requestors authorized to 
receive presence publications identi?ed in a publication ?eld 
of the container. 
The set of possible results may be generated by creating a 

neW roW in the table for each container maintained by the 
publisher of the requested publication that identi?es the 
requestor in its membership data ?eld. For each neW roW, data 
is stored in the publisher data ?eld identifying the publisher, 
data is stored in the requestor data ?eld identifying the 
requestor, data is stored in the container ?eld identifying the 
container, and a value is stored in the rank data ?eld that is 
based on the manner in Which the membership data ?eld 
identi?es the requestor. For instance, a higher value may be 
stored for a more speci?c identi?cation than a less speci?c 
identi?cation. 

In order to compute a speci?c ansWer to the query, a data 
base “select” operation is performed on the table to identify a 
set of candidate roWs. A database “join” operation is then 
performed betWeen the set of candidate roWs and the publi 
cation data ?elds of the containers identi?ed in the candidate 
roWs to identify the speci?c ansWer. The speci?c ansWer is 
then provided in response to the database query. 
The above-described subject matter may also be imple 

mented as a computer-controlled apparatus, a computer pro 
cess, a computing system, or as an article of manufacture such 
as a computer program product or computer-readable 
medium. The computer program product may be a computer 
storage media readable by a computer system and encoding a 
computer program of instructions for executing a computer 
process. The computer program product may also be a propa 
gated signal on a carrier readable by a computing system and 
encoding a computer program of instructions for executing a 
computer process. These and various other features Will be 
apparent from a reading of the folloWing Detailed Description 
and a revieW of the associated draWings. 

This Summary is provided to introduce a selection of con 
cepts in a simpli?ed form that are further described beloW in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used to limit the scope of 
the claimed subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a netWork diagram illustrating aspects of an 
illustrative operating environment; 
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FIG. 2 is a computer architecture diagram suitable for 
implementing a computer system such as discussed With ref 
erence to FIGS. 1 and 3-7; 

FIG. 3 is a data structure diagram illustrating aspects of a 
container data structure; 

FIG. 4 is a data structure diagram illustrating aspects of a 
cached container member table; 

FIG. 5 is a How diagram shoWing an illustrative routine for 
processing a request for a presence publication; 

FIGS. 6A-6C are How diagrams shoWing an illustrative 
routine for updating the contents of the cached container 
member table discussed With reference to FIG. 4; and 

FIG. 7 is a How diagram shoWing an illustrative routine for 
satisfying a request for cached presence data from the cached 
container member table discussed With reference to FIG. 4. 

DETAILED DESCRIPTION 

The folloWing detailed description is directed to systems, 
methods, and computer-readable media for e?icient database 
lookup operations. While the subject matter described herein 
is presented in the general context of program modules that 
execute in conjunction With the execution of an operating 
system on a computer system, those skilled in the art Will 
recogniZe that other implementations may be performed in 
combination With other program modules. 

Generally, program modules include routines, programs, 
components, data structures, and other types of structures that 
perform particular tasks or implement particular abstract data 
types. Moreover, those skilled in the art Will appreciate that 
the subject matter described herein may be practiced With 
other computer system con?gurations, including hand-held 
devices, multiprocessor systems, microprocessor-based or 
programmable consumer electronics, minicomputers, main 
frame computers, and the like. The subject matter described 
herein is also described as being practiced in a distributed 
computing environment Where tasks are performed by remote 
processing devices that are linked through a communications 
netWork and Wherein program modules may be located in 
both local and remote memory storage devices. It should be 
appreciated, hoWever, that the implementations described 
herein may also be utiliZed in conjunction With stand-alone 
computer systems and other types of computing devices. 

In the folloWing detailed description, references are made 
to the accompanying draWings that form a part hereof, and 
Which are shoWn by Way of illustration speci?c embodiments 
or examples. Referring noW to the draWings, in Which like 
numerals represent like elements through the several ?gures, 
aspects of a computer system for performing e?icient data 
base lookup operations Will be described. In particular, FIG. 
1 shoWs aspects of an illustrative operative environment for 
the subject matter described herein. 

The illustrative operating environment 100 shoWn in FIG. 
1 includes a computer 102A. The computer 102A comprises 
a general purpose desktop or laptop computer operable to 
connect to a netWork 104, such as the Internet. The computer 
102A is also operable to execute an operating system and a 
client application through Which a user of the computer 102A 
may publish presence information. Presence information 
generally refers to data describing the availability of the user 
of the computer 102A and her Willingness to communicate. 
For instance, an IM client application may be executed on the 
computer 102A that communicates With the IM server 106. In 
addition to other features, the IM client application provides 
the ability for the user of the computer 102A to publish 
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4 
presence information to the IM server 106. A user of the 
computer 102A is referred to herein as the “publisher” of 
presence information. 
The IM server 106 is a server computer operative to enable 

instant messaging communications betWeen IM client appli 
cations executing on tWo or more of the computers 102A 
102H. The IM server 106 may also enable other types of 
interaction betWeen the IM client applications, such as voice 
or video chat. To enable these features, the IM server 106 
maintains an IM database 108. The IM database 108 is uti 
liZed to store user pro?les for each registered user of the IM 
server 106. A user pro?le may include data such as the user’ s 
identity, electronic mail address, contact preferences, inter 
ests, and other information. According to embodiments, each 
user pro?le also include presence publications and permis 
sions to the presence publications. A presence publication is 
a speci?c instance of presence information. 
The computers 102B-102H may also comprise general 

purpose desktop or laptop computers operative to execute an 
IM client application. Through the IM client application, a 
request may be made to the IM server 106 for the presence 
information published by the user of the computer 1 02A. The 
users of the computers 102B-102H are, therefore, referred to 
herein as “requestors.” The IM client application executing on 
the computers 102B-102H is operative to receive from the IM 
server 106 the presence information and to display the infor 
mation. For instance, the on-line/off-line status of the user of 
the computer 102A may be displayed along With their Will 
ingness to communicate, such as “available,” “busy,” or 
“aWay.” Additionally, other types of presence information 
may also be provided. For example, presence information 
may include phone numbers, meeting information, notes, or 
other messages related to the availability of the user. It should 
be appreciated that many other types of applications pro 
grams are also operative to request presence information from 
a server computer, such as a PIM application. 
The IM client application executing on the computer 102A 

also alloWs a user to assign permissions to different presence 
publications. The assignment of permissions may be based on 
factors like the speci?c identity of the requestor, Whether or 
not the requestor is a “buddy” of the publisher of the presence 
information, What domain the requestor belongs to, and oth 
ers. The publisher can also specify that one version of the 
presence publication be provided if the requestor matches a 
speci?c identity, and that another version of the same publi 
cation be provided if the requestor is a member of a speci?c 
domain. As mentioned above, the presence publications and 
their associated permissions are typically stored in a database 
108 by the IM server 106 or other type of presence server. 
As shoWn in FIG. 1, the computers 102D-102E are mem 

bers of a public cloud domain. A public cloud domain is a 
domain associated With a public messaging system. For 
instance, the domain “msn.com” may be considered a public 
cloud domain because users of the MICROSOFT MESSEN 
GER IM client application frequently utiliZe this domain. As 
also shoWn in FIG. 1, the computers 102F-102H are members 
of a federated domain. A federated domain is a domain that is 
associated With the domain that the user of the computer 
102A belongs to. For instance, tWo companies may have a 
close business relationship, such that their domains are con 
sidered federated. As Will be described in greater detail beloW, 
the assignment of permissions to presence information may 
also be made based upon Whether the requestor is a member 
of a public domain or a federated domain. 
As Will be described in greater detail beloW, the IM server 

106 is operative to receive and respond to requests from 
requestors for presence publications of publishers. These 
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requests typically arrive in the form of queries of the database 
108. In order to determine Which presence publication should 
be provided to a particular requestor, the IM server 106 is 
operative to perform a series of operations, Which are more 
fully described beloW With reference to FIGS. 3-7. 

Referring noW to FIG. 2, additional details regarding the 
structure and operation of the computers 102A-102H and 106 
Will be provided. In particular, FIG. 2 shoWs an illustrative 
computer architecture for a computer 200. This computer 
architecture may be utiliZed to embody the computer systems 
illustrated in and discussed above With reference to FIG. 1. 
For instance, the computer architecture shoWn in FIG. 2 may 
be utiliZed to implement the computers 102A-102H, the IM 
server 106, and any other computer systems discussed herein. 
It should be appreciated that although the computer architec 
ture shoWn in FIG. 2 embodies a standard laptop, desktop, or 
server computer, other types of computer architectures and 
computing devices may be utiliZed. In particular, the subject 
matter described herein may be utiliZed With a conventional 
desktop or “personal” computer, a laptop computer, a hand 
held or portable computing device, a server computer, a Wire 
less handset, such as a cellular or PCS telephone, a personal 
digital assistant, a custom hardWare device, and virtually any 
other type of computing device. 

The computer architecture shoWn in FIG. 2 includes a 
central processing unit 202 (“CPU”), a system memory 204, 
including a random access memory 206 (“RAM”) and a read 
only memory (“ROM”) 208, and a system bus 210 that 
couples the memory to the CPU 202. A basic input/output 
system containing the basic routines that help to transfer 
information betWeen elements Within the computer, such as 
during startup, is stored in the ROM 208. The computer 200 
further includes a mass storage device 212 for storing an 
operating system 214, application programs, and other pro 
gram modules, Which Will be described in greater detail 
beloW. 

The mass storage device 212 is connected to the CPU 202 
through a mass storage controller 216 connected to the bus 
210. The mass storage device 212 and its associated com 
puter-readable media provide non-volatile storage for the 
computing device 200 . Although the description of computer 
readable media contained herein refers to a mass storage 
device, such as a hard disk or CD-ROM drive, it should be 
appreciated by those skilled in the art that computer-readable 
media can be any available media that can be accessed by the 
computer 200. 
By Way of example, and not limitation, computer-readable 

media may comprise computer storage media and communi 
cation media. Computer storage media includes volatile and 
non-volatile, removable and non-removable media imple 
mented in any method or technology for storage of informa 
tion such as computer-readable instructions, data structures, 
program modules or other data. Computer storage media 
includes, but is not limited to, RAM, ROM, EPROM, 
EEPROM, ?ash memory or other solid state memory tech 
nology, CD-ROM, digital versatile disks (“DVD”), 
HD-DVD, BLU-RAY, or other optical storage, magnetic cas 
settes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium Which can be used 
to store the desired information and Which can be accessed by 
the computer 200. 

According to various embodiments of the subject matter 
described herein, the computer 200 may operate in a net 
Worked environment using logical connections to remote 
computers through a netWork 110, such as the Internet. The 
computer 200 may connect to the netWork 110 through a 
netWork interface unit 218 connected to the bus 210. It should 
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6 
be appreciated that the netWork interface unit 218 may also be 
utiliZed to connect to other types of netWorks and remote 
computer systems. The computer 200 may also include an 
input/output controller 224 for receiving and processing input 
from a number of other devices, including a keyboard, mouse, 
or electronic stylus (not shoWn in FIG. 2). Similarly, an input/ 
output controller 224 may provide output to a display screen, 
a printer, or other type of output device (also not shoWn in 
FIG. 2). 
As mentioned brie?y above, a number of pro gram modules 

and data ?les may be stored in the mass storage device 212 
and RAM 206 of the computer 200, including an operating 
system 214 suitable for controlling the operation of a net 
Worked personal or server computer, such as the WINDOWS 
XP operating system from MICROSOFT CORPORATION 
of Redmond, Wash. Other operating systems may also be 
utiliZed, such as the LINUX operating system, the OSX oper 
ating system from APPLE COMPUTER, and others. 
The mass storage device 212 and RAM 206 may also store 

one or more program modules. In particular, the mass storage 
device 212 and the RAM 206 may store an IM client appli 
cation 226. As described brie?y above, the IM client applica 
tion 226 comprises an application program operative to com 
municate With the IM server computer 106 and, potentially, 
directly With other IM client applications. The IM client 
application 226 provides functionality and a user interface 
that alloWs registered users of the IM server computer 106 to 
communicate With one another through text, audio, or video 
messaging. 

According to an implementation, the IM client application 
226 is also operative to alloW a user to de?ne and publish 
presence information to otherusers of the IM server computer 
106. The IM client application 226 may also alloW a user to 
de?ne permissions for the presence publications as described 
herein. The IM client application 226 may comprise the MSN 
MESSENGER instant messaging client application program 
from MICROSOFT CORPORATION or another IM client 
application from another manufacturer. It should be appreci 
ated that although the functionality for de?ning presence 
publications and permissions is described herein as being 
performed by the IM client application 226, other types of 
applications may provide similar functionality. For instance, 
a PIM application program may be utiliZed to de?ne presence 
publications and permissions for use by other users of the 
PIM application program. Other types of programs may also 
be utiliZed in a similar manner. 
As shoWn in FIG. 2, the mass storage device 212 may also 

store an IM server application 228, a database server appli 
cation 230, and an IM pro?le database 108. The IM server 
application 228 is executed by the IM server 106 and provides 
functionality for enabling instant messaging communications 
betWeen IM client applications. As discussed herein, the IM 
server application 228 is also operative to receive and respond 
to requests for presence information. In order to evaluate such 
requests and respond in an appropriate fashion, the IM server 
application 228 utiliZes the services of a database server 
application 230. The database server application 230 com 
prises a server application for creating, maintaining, and que 
rying a database such as the IM pro?le database 108. Accord 
ing to an embodiment, the database server application 230 
comprises SQL SERVER from MICROSOFT CORPORA 
TION. HoWever, it should be appreciated that other types of 
database server applications from other vendors may be uti 
liZed. It should also be appreciated that the functions 
described herein as being performed by the IM server 106 for 
receiving and responding to requests for presence informa 
tion may be performed by a server specially con?gured for 
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receiving and responding to requests for such presence infor 
mation (a “presence server”) or another type of server com 
puter. 

Referring noW to FIG. 3, an illustrative data structure for 
storing presence publications and their associated permis 
sions Will be described. In particular, FIG. 3 shoWs several 
container data structures 300A-300D maintained by the IM 
server 106 and stored in the IM pro?le database 108. Each 
container 300A-300D includes a membership data ?eld 302 
for storing data identifying one or more requestors that are 
authorized to receive the presence publications stored in the 
container. The authorized requestors may be speci?ed in the 
membership data ?eld 302 by a list of speci?c subscriber 
uniform resource identi?ers (“URIs”), such as in the contain 
ers 300A and 300C, all contacts of the publisher, users in the 
same domain as the publisher, such as in the container 300B, 
a list of session initiation protocol (“SIP”) domains, users in 
a federated domain, or users in a public cloud domain. It 
should be appreciated that the ?rst and fourth items are lists, 
While “all contacts,” same domain users, federated users, and 
public cloud users may be speci?ed as Boolean attributes of 
the container Which contribute to its membership. For 
example, if a container’s membership is to include all sub 
scribers in the same domain as the publisher, then an attribute 
of the container for same domain users is set to true. It should 
be appreciated that the contents of the containers 300A-300D 
are de?ned by a publisher With Which the containers are 
associated. The containers are stored in the IM pro?le data 
base 108 along With a pro?le for the publisher. 
As shoWn in FIG. 3, each of the containers 300A-300D also 

includes a publication data ?eld 304A-304D, respectively. 
The publication data ?eld 304 is utilized to store the presence 
publications associated With the container. The presence pub 
lications stored With the container are the presence publica 
tions that the requestors identi?ed in the membership data 
?eld 302 are authorized to receive. For instance, the container 
300A includes the publications “{STATUS}:‘BUSY’” and 
“{PHONE}:‘OFFICE: 555-1212’, ‘HOME: 555-1234.’” 
The requestors speci?cally identi?ed in the membership data 
?eld 302A are authorized to receive these publications. 
As also shoWn in FIG. 3, the containers 300A-300D are 

numbered in sequential order. The container numbers are 
utilized to determine the container that should be utilized to 
satisfy a request for a presence publication When a requestor 
is a member of more than one container. In particular, When a 
requestor requests a publication that is published in multiple 
containers, a determination must be made as to Which con 
tainer should be utilized to satisfy the request. As a general 
matter, it is only necessary to consider those containers that 
include the requested presence publication. If there is only 
one container that has the subscriber as a member, then there 
is no ambiguity, and that container is utilized to respond to the 
request. When multiple containers have the subscriber in their 
membership, hoWever, then the request is satis?ed from the 
container having the highest container number. This is Where 
ordering of containers based on their container numbers 
applies. Higher number containers take precedence over 
loWer numbered ones When they contain overlapping mem 
bership. It should be appreciated that the container 300D is a 
default container that includes default publications given to 
anyone that does not fall into a higher numbered container. 
Accordingly, the container 300D does not include a member 
ship data ?eld 302. 

It should be appreciated that a requestor may be contained 
in the membership of more than one container in different 
Ways. For example, one container may specify joe@aol.com 
in its URI list, While another container speci?es public cloud 
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8 
users. In this case, joe@aol.com is considered a member of 
both containers. Similarly, one container may specify all con 
tacts, Which subsequently contains friend2@ms.com, While 
another container speci?es same domain users. If the pub 
lisher is a member of the ms.com domain, then 
friend2@ms.com is a member of both containers. In these 
situations, the question of Which container to use to satisfy a 
subscription is ansWered by giving priority based on the 
speci?city of the allocated permissions. For instance, priority 
may be given ?rst to the URI list, then to all contacts, then to 
same domain users, then to the domain list, then to federated 
domains, and ?nally to public cloud users. 

In vieW of the above, it should be appreciated that a series 
of procedural checks must generally be performed in order to 
determine Which container a request for a presence publica 
tion should be satis?ed from. To summarize, the highest num 
ber container Which contains both the requested presence 
publication and includes the requestor in the membership 
data ?eld is selected. If a matching container is found, then the 
procedure can stop. If not, a determination is made as to 
Whether the requestor is a member of a speci?c contact group. 
If so, the highest number container that contains both the 
requested publication and Which contains a contact group 
membership matching the group is selected. If a matching 
container is found, then the procedure can stop. If the 
requestor is on the contact list of the publisher, the highest 
numbered container is selected that has the requested publi 
cation and has its all contacts Boolean property set. If a 
matching container is found, then the procedure can stop. 
OtherWise, a determination is made as to Whether the 
requestor is in the same domain as the publisher. If so, the 
highest numbered container is selected that includes the 
requested publication and has its same domain Boolean prop 
er‘ty set. If a matching container is found, then the procedure 
stops. OtherWise, the highest container is selected that con 
tains the requested publication and contains a domain mem 
bership list containing the domain of the requestor. If no such 
container is found, and the requester is a member of a feder 
ated domain, then the highest numbered container that con 
tains the requested publication and has its federated users 
Boolean property set is utilized. If no such container is found, 
and the requester is a member of a public cloud domain, then 
the highest numbered container that contains the requested 
publication and has its public cloud users Boolean property 
set is utilized. If no container is found, and the default con 
tainer 3 00D contains then requested property, then the default 
container is utilized. Otherwise, the request is blocked and the 
requester Will receive an empty data value for the requested 
presence publication. 

It should be appreciated that performing the above proce 
dural checks each time a request is received at the IM server 
106 for a presence publication is extremely computationally 
expensive. Accordingly, in order to more e?iciently process 
these requests, the embodiments described herein ?rst con 
vert the procedural checks into database operations. These 
operations are performed to generate a set of possible results 
for a query and the set of possible results are stored for future 
use. When a subsequent query is received, the set of possible 
results are utilized to compute a speci?c ansWer to the query 
Without again performing the procedural checks. Details 
regarding this process are provided beloW With respect to 
FIGS. 4-7. 

Turning noW to FIG. 4, an illustrative data structure for 
storing an set of possible results for a query Will be described. 
In particular, FIG. 4 shoWs a cached container member table 
400 created and utilized by the IM server 106 for responding 
to database queries for presence publications in an ef?cient 
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manner. The table 400 includes a publisher data ?eld 402A for 
storing data identifying a publisher of the requested presence 
publication, a requestor data ?eld 402C for storing data iden 
tifying a requestor of the presence publication, a container 
data ?eld 402B for storing data identifying a container 300 
from Which the request may be satis?ed, and a rank data ?eld 
402D for storing a rank value. The rank value is determined 
based on the manner in Which the membership data ?eld 
identi?es the requestor. For instance, a more speci?c identi 
?cation Would have a higher rank than a less speci?c identi 
?cation. According to an embodiment, a speci?cally identi 
?ed requestor is given the rank of 255, same domain users are 
given the rank of 180, speci?ed domain users are given the 
rank of 160, federated domain users are given the rank of 140, 
public cloud users are given the rank of 120, and the default 
container is given the rank of 10. Other rank values may be 
utiliZed. It should be appreciated that the illustrative contents 
of the table 400 are based on the containers 300A-300D 
Where the requestor is friend2@ms.com and the publisher is 
me@ms.com. 

According to an embodiment, the table 400 may include a 
data ?eld 402E for storing a second rank value. The second 
rank value speci?es the number of characters of domain 
match betWeen the requestor’s domain and the publisher’s 
domain. This ?eld may be utiliZed to further disambiguate 
containers in the case Where the requestor is a member of tWo 
containers by a speci?c domain. In this case, the container for 
Which the domain match is longer Will be utiliZed. An illus 
trative process for populating and utiliZing the table 400 Will 
be described beloW With reference to FIGS. 5-7. 

Turning noW to FIG. 5, an illustrative routine 500 Will be 
described showing the operation of the IM server 106 for 
processing a request for a presence publication. It should be 
appreciated that the logical operations described herein are 
implemented (1) as a sequence of computer implemented acts 
or program modules running on a computing system and/or 
(2) as interconnected machine logic circuits or circuit mod 
ules Within the computing system. The implementation is a 
matter of choice dependent on the performance requirements 
of the computing system. Accordingly, the logical operations 
described herein With respect to are referred to variously as 
operations, structural devices, acts, or modules. These opera 
tions, structural devices, acts and modules may be imple 
mented in softWare, in ?rmWare, in special purpose digital 
logic, and any combination. 

The routine 500 begins at processing operation 502, Where 
the server 106 receives a request for a presence publication. In 
response to the request, the server 106 determines Whether 
roWs exist in the table 400 for the requestor and the publisher 
of the requested presence publication. This is accomplished 
by examining the values stored in the ?elds 402A and 402C of 
the table 400. If roWs do not exist in the table 400, the routine 
500 branches to operation 508. At operation 508, the contents 
of the table 400 are generated and stored for the publisher. An 
illustrative routine for updating the contents of the table 400 
is described beloW With respect to FIG. 6. From operation 
508, the routine 500 continues to operation 510. 

If, at operation 506, it is determined that roWs do exist in the 
table 400 for the requestor and the publisher, then the routine 
500 continues from operation 506 to operation 510. At opera 
tion 510, the set of possible responses to the query stored in 
the table 400 are utiliZed to compute a speci?c response to the 
query in an e?icient manner. An illustrative routine for com 
puting the response and satisfying the request for the presence 
publication using the stored contents of the table 400 is 
described in detail beloW With respect to FIG. 7. Once this 
operation has completed, the routine 500 continues to opera 
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10 
tion 512, Where it ends. Other database queries for presence 
publications are processed in a similar manner. 

Turning noW to FIGS. 6A-6C, an illustrative routine 600 
for generating and updating the contents of the table 400 Will 
be described. It should be appreciated that this routine may be 
performed in order to initially generate the contents of the 
table 400 for a publisher and to update the contents of the 
table 400 in the event that a publisher modi?es their existing 
publication and permission data. It should also be appreciated 
that the database operations described With respect to FIGS. 
6A-6C comprise the procedural checks described above. The 
results of these procedural checks are stored in the table 400 
in a manner that permits subsequent database queries to be 
performed in an e?icient manner. 

The routine 600 begins at operation 602, Where containers 
associated With the publisher are searched to locate contain 
ers Where the requestor is a speci?cally identi?ed member. If 
any such containers are located, the routine 600 branches to 
operation 606, Where a roW is inserted into the table 400 for 
each container Where the requestor is a speci?cally identi?ed 
member. For the neW roW, the value of the publisher ?eld 
402A is set to the identity of the publisher, the value of the 
requestor data ?eld 402C is set to the requestor, and the value 
of the container data ?eld 402B is set to the container number 
of the identi?ed container. The value of the rank ?eld 402D in 
the neW roW is set to 255. OtherWise, the routine 600 contin 
ues from operation 604 to operation 608. 

At operation 608, a determination is made as to Whether the 
publisher and the requestor are in the same domain. If so, the 
routine 600 continues from operation 608 to operation 610.At 
operation 610, a search is made to located containers giving 
permissions to users in the same domain as the requestor. If 
such containers are found, the routine 600 continues from 
operation 612 to operation 614, Where roWs are inserted into 
the table 400 and populated for each container that gives 
access rights to users in the same domain as the requestor. The 
value of the rank ?eld 402D in the neWly added roWs is set to 
180. From operation 614, the routine 600 continues to opera 
tion 616. 

At operation 616, a search is made for containers associ 
ated With the publisher that give permissions to users in a 
speci?ed domain. If such containers are found, the routine 
600 branches from operation 618 to operation 620. At opera 
tion 620, a determination is made as to Whether the requestor 
is a member of the speci?ed domain. If so, the routine 600 
continues from operation 620 to operation 622, Where roWs 
are inserted into the table 400 and populated for each of the 
publisher’s containers Where the domain of the requestor is 
speci?ed. The value of the rank ?eld 402D in the neWly added 
roWs is set to 160. From operation 622, the routine 600 con 
tinues to operation 624. 
At operation 624, the publisher’ s containers are searched to 

locate containers giving membership permissions to users in 
a federated domain. If such containers are found, the routine 
600 branches from operation 626 to operation 628. At opera 
tion 628, a determination is made as to Whether the requestor 
is a member of the speci?ed federated domain. If so, the 
routine 600 continues from operation 628 to operation 630, 
Where neW roWs are inserted into the table 400 and populated 
for each container Where the requestor is a member of the 
speci?ed federated domain. The value of the rank ?eld 402D 
in the neWly added roWs is set to 140. From operation 630, the 
routine 600 continues to operation 632. 
At operation 632, the publisher’ s containers are searched to 

locate containers giving membership permissions to users in 
a public cloud domain. If such containers are found, the 
routine 600 branches from operation 634 to operation 636. At 
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operation 636, a determination is made as to Whether the 
requestor is a member of the speci?ed public cloud domain. If 
so, the routine 600 continues from operation 636 to operation 
638, Where neW roWs are inserted into the table 400 and 
populated for each container Where the requestor is a member 
of the speci?ed public cloud domain. The value of the rank 
?eld 402D in the neWly added roWs is set to 120. From 
operation 638, the routine 600 continues to operation 640. 
At operation 640, a neW roW is added to the table 400 and 

populated for the default container. The value of the rank ?eld 
402D in the neWly added roW is set to 10. From operation 640, 
the routine 600 returns to operation 51 0, discussed above With 
respect to FIG. 5. 

Referring noW to FIG. 7, an illustrative routine 700 for 
satisfying a request for cached presence data from the cached 
container member table 400 Will be described. The routine 
700 begins at operation 702, Where one or more candidate 
roWs are selected from the table 400. A candidate roW is a roW 
that identi?es the requestor in the requestor data ?eld 402C 
and that identi?es the publisher in the publisher data ?eld 
402A. The candidate roWs can be identi?ed by performing a 
database “select” operation over the table 400. From opera 
tion 702, the routine 700 continues to operation 704. 

At operation 704, the candidate roWs are arranged in 
descending order based on the contents of the rank data ?eld 
402D. If the second rank data ?eld 402E is utiliZed, the 
candidate roWs are then arranged in descending roWs based 
on the contents of the second rank data ?eld 402E. The 
ordered candidate roWs are then arranged in descending order 
based on the value contained in the container data ?eld 402B. 
In this manner, the candidate roWs are arranged in descending 
order ?rst by rank and then by container number. It should be 
appreciated that this functionality may be performed by using 
a database “order” operation. From operation 704, the routine 
700 continues to operation 706. 
At operation 706, the particular container that should be 

utiliZed to satisfy the request is identi?ed. In particular, a 
speci?c roW of the candidate roWs is identi?ed by joining the 
set of candidate roWs With the publication data ?elds 304 of 
the publisher’s containers. This results in the selection of a 
candidate roW that has the highest rank in the rank data ?eld 
402D and that refers to a container that includes the requested 
publication. The container identi?ed by the container data 
?eld 402B of the selected roW is utiliZed to satisfy the request. 
It should be appreciated that the functionality performed at 
operation 706 may be performed using a database “join” 
operation. From operation 706, the routine 700 continues to 
operation 708, Where it returns to operation 512, discussed 
above With respect to FIG. 5. 

Based on the foregoing, it should be appreciated that sys 
tems, methods, and computer-readable media for ef?cient 
database lookup operations are provided herein. Although the 
subject matter presented herein has been described in lan 
guage speci?c to computer structural features, methodologi 
cal acts, and computer readable media, it is to be understood 
that the invention de?ned in the appended claims is not nec 
essarily limited to the speci?c features, acts, or media 
described herein. Rather, the speci?c features, acts and medi 
ums are disclosed as example forms of implementing the 
claims. The subject matter described above is provided by 
Way of illustration only and should not be construed as lim 
iting. Various modi?cations and changes may be made to the 
subject matter described herein Without folloWing the 
example embodiments and applications illustrated and 
described, and Without departing from the true spirit and 
scope of the present invention, Which is set forth in the fol 
loWing claims. 
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What is claimed is: 
1. A method for responding to a request for a presence 

publication, the method comprising: 
receiving, from a requestor, the request for the presence 

publication, Wherein the requestor is considered a mem 
ber of tWo or more of a plurality of containers, and 
Wherein each of the plurality of containers includes a 
membership ?eld, and Wherein the plurality of contain 
ers are ordered in a precedence order, and Wherein each 
of the plurality of containers comprises at least one 
presence publication that corresponds to a user, and 
Wherein the at least one presence publication comprises 
at least one of a plurality of instances of presence infor 
mation, and Wherein the plurality of instances of pres 
ence information indicates a Willingness of the user to 
communicate and indicates an availability of the user; 

satisfying the request for the presence publication from a 
highest precedence container of Which the requestor is 
considered a member and that comprises at least one 
presence publication that matches the requested pres 
ence publication, Wherein the highest precedence con 
tainer is one of the plurality of containers, and Wherein 
the membership ?eld of a ?rst container of the plurality 
of containers comprises at least one universal resource 
identi?er that each represent an individual member, and 
Wherein each individual member is considered a mem 
ber of the ?rst container, and Wherein the ?rst container 
is a ?rst highest precedence container in the precedence 
order, and Wherein a second container is a second high 
est precedence container in the precedence order, and 
Wherein a third container is a third highest precedence 
container in the precedence order, and Wherein a default 
container is a fourth highest precedence container in the 
precedence order; and 

Wherein the method is performed by a computing device. 
2. The method of claim 1, Wherein the requestor is consid 

ered a member of tWo or more of a plurality of containers 
based on a universal resource identi?er that represents the 
requestor. 

3. The method of claim 1, Wherein the membership ?eld of 
each of the plurality of containers includes a list of at least one 
universal resource identi?er, Wherein each of the at least one 
universal resource identi?er represents a member of the each 
of the plurality of containers. 

4. The method of claim 1, Wherein the membership ?eld of 
a second container of the plurality of containers comprises an 
indication of a domain of the user, and Wherein any other user 
that is a member of the domain of the user is considered a 
member of the second container. 

5. The method of claim 1, Wherein the membership ?eld of 
a third container of the plurality of containers comprises an 
indication of at least one domain, and Wherein any user that is 
a member of any of the at least one domain is considered a 
member of the second container. 

6. The method of claim 1, Wherein the plurality of contain 
ers further comprise a default container that does not include 
a membership ?eld. 

7. The method of claim 6, Wherein the default container of 
the plurality of containers is the highest precedence container 
in response to the requestor not being a member of any other 
of the plurality of containers. 

8. The method of claim 1, Wherein the membership data 
?eld identi?es the speci?c identity of the requestor or a 
domain With Which the requestor is associated. 

9. A computing device con?gured for responding to a 
request for a presence publication, the computing device 
comprising: 
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a network interface con?gured for receiving, from a 
requestor, the request for the presence publication, 
Wherein the requestor is considered a member of tWo or 
more of a plurality of containers, and Wherein each of the 
plurality of containers includes a membership ?eld, and 
Wherein the plurality of containers are ordered in a pre 
cedence order, and Wherein each of the plurality of con 
tainers comprises at least one presence publication that 
corresponds to a user, and Wherein the at least one pres 
ence publication comprises at least one of a plurality of 
instances of presence information, and Wherein the plu 
rality of instances of presence information indicates a 
Willingness of the user to communicate and indicates an 
availability of the user; and 

a processor con?gured for satisfying the request for the 
presence publication from a highest precedence con 
tainer of Which the requestor is considered a member 
and that comprises at least one presence publication that 
matches the requested presence publication, Wherein the 
highest precedence container is one of the plurality of 
containers, and Wherein the membership ?eld of a ?rst 
container of the plurality of containers comprises at least 
one universal resource identi?er that each represent an 
individual member, and Wherein each individual mem 
ber is considered a member of the ?rst container, and 
Wherein the ?rst container is a ?rst highest precedence 
container in the precedence order, and Wherein a second 
container is a second highest precedence container in the 
precedence order, and Wherein a third container is a third 
highest precedence container in the precedence order, 
and Wherein a default container is a fourth highest pre 
cedence container in the precedence order. 

10. The computing device of claim 9, Wherein the mem 
bership ?eld of a second container of the plurality of contain 
ers comprises an indication of a domain of the user, and 
Wherein any other user that is a member of the domain of the 
user is considered a member of the second container. 

11. The computing device of claim 9, Wherein the mem 
bership ?eld of a third container of the plurality of containers 
comprises an indication of at least one domain, and Wherein 
any user that is a member of any of the at least one domain is 
considered a member of the second container. 

12. The computing device of claim 9, Wherein the plurality 
of containers further comprises a default container that does 
not include a membership ?eld. 

13. At least one computer-readable storage device com 
prising computer-executable instructions that, When executed 
by a processor, cause the processor to perform a method for 
responding to a request for a presence publication, the method 
comprising: 

receiving, from a requestor, the request for the presence 
publication, Wherein the requestor is considered a mem 
ber of tWo or more of a plurality of containers, and 
Wherein each of the plurality of containers includes a 
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membership ?eld, and Wherein the plurality of contain 
ers are ordered in a precedence order, and Wherein each 
of the plurality of containers comprises at least one 
presence publication that corresponds to a user, and 
Wherein the at least one presence publication comprises 
at least one of a plurality of instances of presence infor 
mation, and Wherein the plurality of instances of pres 
ence information indicates a Willingness of the user to 
communicate and indicates an availability of the user; 
and 

satisfying the request for the presence publication from a 
highest precedence container of Which the requestor is 
considered a member and that comprises at least one 
presence publication that matches the requested pres 
ence publication, Wherein the highest precedence con 
tainer is one of the plurality of containers, and Wherein 
the membership ?eld of a ?rst container of the plurality 
of containers comprises at least one universal resource 
identi?er that each represent an individual member, and 
Wherein each individual member is considered a mem 
ber of the ?rst container, and Wherein the ?rst container 
is a ?rst highest precedence container in the precedence 
order, and Wherein the membership ?eld of a second 
container of the plurality of containers comprises an 
indication of a domain of the user, and Wherein any other 
user that is a member of the domain of the user is con 
sidered a member of the second container, and Wherein 
the second container is a second highest precedence 
container in the precedence order, and Wherein the mem 
bership ?eld of a third container of the plurality of con 
tainers comprises an indication of at least one domain, 
and Wherein any user that is a member of any of the at 
least one domain is considered a member of the second 
container, and Wherein the third container is a third 
highest precedence container in the precedence order, 
and Wherein the plurality of containers further comprise 
a default container that does not include a membership 
?eld, and Wherein the default container is a fourth high 
est precedence container in the precedence order, and 
Wherein the default container of the plurality of contain 
ers is the highest precedence container in response to the 
requestor not being a member of any other of the plural 
ity of containers. 

14. The at least one computer-readable storage device of 
claim 13, Wherein the requestor is considered a member of 
tWo or more of a plurality of containers based on a universal 
resource identi?er that represents the requestor. 

15. The at least one computer-readable storage device of 
claim 13, Wherein the membership ?eld of each of the plural 
ity of containers includes a list of at least one universal 
resource identi?er, Wherein each of the at least one universal 
resource identi?er represents a member of the each of the 
plurality of containers. 

* * * * * 


